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Effects of the heliospheric boundary and pitch angle scattering by waves on the
transport of galactic cosmic rays
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Galactic cosmic rays (GCRs) coming from interstellar space, propagate deep inside the heliosphere and reach the Earth.
Their behaviors are very complicated because of solar modulation. Our study aims to understand how the GCRs enter
and reach deep inside the heliosphere at the level of particle trajectory and to clarify the role of the heliospheric structure
contributing to solar modulation.

We conduct test particle simulations using the electromagnetic field data of the steady heliosphere reproduced by a global
MHD simulation. We analyze particle orbits and statistics of GCRs with Lorentz factor y from 10 (~10GeV) to 1000 (~
1TeV) that reached the inner boundary at 50 AU. We reported previously that GCRs with y =10 enter from anywhere in
the heliosphere and are more likely to reach high latitude region on the inner boundary, while GCRs with y=1000 enter
the heliosphere from the heliotail and are more likely to reach the inner boundary of low latitude region. In this study, we
conducted test particle simulations, increasing the number of particles from 3 million to 10 billion, to gain a comprehensive
understanding of the statistical behavior of particles reaching the inner boundary by examining the characteristics of their
particle trajectories. Additionally, we plan to report the results of test particle calculations that incorporate the effects of
pitch-angle scattering due to waves in the heliosphere.
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